A randomized, blinded, multicenter, controlled study was undertaken to assess the impact of a multiyear continuing medical education (CME) initiative on physician knowledge and behavior in the treatment of erectile dysfunction (ED). The objective of this study was to assess the efficacy of CME and compare applied knowledge and attitude scores of participants in the Consortium for Improvement in Erectile Function (CIEF), to non-CIEF participants. Subjects were selected randomly and contacted anonymously, by mail, email and fax and requested to enroll in this study. A blinded, validated questionnaire and series of standardized patient (SP) case studies and attitude questions were given to CIEF participants, defined as those who showed an interest in learning more about ED and who took at least one CME-certified program on ED from the CIEF website and non-CIEF participants, defined as those who showed interest in learning more about ED and who took at least one CME-certified program on ED from any organization other than CIEF. The primary outcome was a comparison of subjects' scores who participated in at least one CIEF program to non-participants in CIEF programs. Subjects were also compared based on SP case scores, attitude scores, specialty, years in practice, age and gender. Answers were ranked from best to worst and assigned a corresponding value of 10y3, 2, 1 and 0 (10 being the best), assuming that there may be more than one correct answer to each question in clinical practice. SAS version 9.1 analysis of variance model was used by an independent consultant. A total of 120 physicians completed the questionnaire: 87 urologists (UROs) and 33 primary care physicians (PCPs). UROs scored higher on SP cases compared with PCPs (P ¼ 0.0039); however, as a result of participating in CIEF programs, PCPs trended toward more comparable scores to UROs; P ¼ 0.23 for SP case 2 that was clinically less complex and P ¼ 0.19 for SP case 3 that was more complex. In the other two cases, the gap was reduced; however, UROs scored better than PCPs. PCPs in CIEF (n ¼ 23) had significantly higher SP case scores compared with non-CIEF PCPs (n ¼ 10); 216.6 vs 191.0, respectively (P ¼ 0.0437). PCPs in CIEF also showed a significantly greater level in mean attitude scores compared with UROs, 10.82 vs 8.15, respectively (Po0.0001). Both PCPs and UROs scored higher after participating in CIEF ED educational programs than those clinicians who participated in non-CIEF ED educational programs. In addition, clinicians participating in more CIEF programs scored higher than those participating in fewer CIEF programs. As expected, UROs consistently scored better than PCPs, indicating a higher baseline level of knowledge base about ED. However, this educational gap was significantly reduced in PCPs who participated in CIEF programs. The study demonstrated that PCPs who took more CIEF courses were almost as knowledgeable as UROs on the subject of ED. Longitudinal, disease-specific CME initiatives are valuable in that they positively impact the knowledge and thus the behavior of participating physicians, potentially conferring clinical benefits toward patient outcomes.
Background
As the wealth of information available for medical professionals continues to increase at such a rapid rate, the need for physicians to be kept abreast of the latest information is also increasing. As such, there is a constant demand for up-to-date continuing medical education (CME) that addresses both new data and areas in which there is a specific gap in physician knowledge. The need for relevant CME for both primary care physicians (PCPs) and specialists is well established. 1 The availability of an effective CME program is vital; it helps physicians to keep current and thereby best serves their patients and improves outcomes.
Regarding the effectiveness of CME programs, research results are mixed, both in general and between different learning formats. [2] [3] [4] Online courses have been found to increase physician knowledge and retention of that knowledge as well as changes in behavior-in some cases, greater than that realized from attendance at live meetings. 5 It is important, therefore, to measure outcomes of educational initiatives to ensure that learning objectives are being met.
The need to incorporate sexual health issues into medical curriculums has been well documented, 6, 7 with courses on communication skills and sexual medicine having been found to be the best predictors of whether physicians will take a patient's sexual history. 8 Until this change in curriculums takes place, however, CME programs are even more important in this area.
Specifically in the area of sexual health, physicians face particular challenges, 9 many of which can be overcome with education. 10 Although physicians may recognize erectile dysfunction (ED) as an important health concern, they do not always take an active approach toward diagnosing and treating ED in their practice. 11 This is highlighted by the fact that almost two-thirds of patients experience symptoms for over a year before they receive treatment. 12 Also, the simple act of taking a patient's sexual history is a prime example of an area in which physicians need specific practical training. 13, 14 PCPs are aware of this need for more education and the challenges of treating sexual dysfunction, and they are open to receiving concrete information as well as recommendations from specialists in the area of male sexual health.
Introduction
In 2001, the Consortium for Improvement in Erectile Function (CIEF), a membership organization composed of multidisciplinary healthcare practitioners, was developed to communicate advances in knowledge and understanding of ED through the interactive collaboration of physicians and other healthcare practitioners from various disciplines. The membership includes cardiologists, diabetologists, endocrinologists, PCPs, psychiatrists, urologists (UROs) and allied healthcare professionals. These healthcare professionals share an active interest in developing and participating in a variety of educational and interactive programs designed to enhance the clinical outcomes of ED therapy.
The goals of CIEF include the identification of and response to the evolving educational needs of healthcare practitioners concerned with ED therapy. CIEF fosters collegial interaction to ensure that all of its members are informed of the latest research and cutting-edge clinical treatments for ED through the creation and dissemination of special reports, reviews of guidelines and cutting-edge journal articles. CME programs offered included E-training courses, monographs, audio programs and slide programs.
Recognizing the importance of measuring educational outcomes, the consortium initiated a multiphase, 4-year outcomes initiative consisting of quantitative and qualitative analyses designed to capture the effect of this sustained educational program with unified key messages on its participants. The purpose of this study was to measure the impact on attitudes and knowledge from participating in CME programs in the field of men's sexual health and to compare the impact between PCPs and UROs.
Phase I Phase I of the initiative began in 2003 with a survey designed to capture the knowledge and the daily practice attitudes of CIEF participants. A survey was sent to 1000 members and approximately 300 were returned. The survey was a selfevaluation tool designed to determine whether the CIEF educational objectives were being learned, retained and implemented.
Phase II Over the year following the survey, physicians were contacted to submit virtual case studies based on clinical experience about specific issues related to ED. A total of 11 case studies were received, peerreviewed/approved by the CIEF expert faculty, edited and posted on the CIEF website (www. erectilefunction.org) in slide format for use in educational venues.
Phase III
The questionnaire for the main study was developed through the collaborative efforts of the CIEF Steering Committee co-chairpersons, Richard Sadovsky, MD Impact of CME on the treatment of ED R Shabsigh et al and Ridwan Shabsigh, MD. For validation purposes, a subset of participants were asked to go through a smaller validation study and answer the questionnaire to determine its feasibility, reliability and internal consistency before conducting the main study. The questionnaire consisted of four random standardized patient (SP) case studies, two that were considered 'simple' and two that were considered more 'complex.' Participants' answers were ranked using three different ranking systems and compared across various groups (non-CIEF vs CIEF, as well as comparing various levels within each). To validate the questionnaire, the same participants completed the same questionnaire again 4 weeks later. Results were reproducible and there were no appreciable differences observed between the 'test' and the 'retest' data. Although the three different ranking systems appeared to be equally effective in classifying responses based on input from the statistician, one ranking system was chosen for use in the analysis of the data from the main study that followed the validation.
The results of this validation study confirmed that the questionnaire was an effective, reliable and internally consistent instrument to use for the main outcomes study.
Phase IV
The final phase of the overall initiative, and the focus of this paper, was a well-controlled study designed to compare (1) knowledge and (2) attitudes of CIEF participants with non-CIEF participants and to (3) investigate the potential benefit of the CIEF program for PCPs compared with UROs ( Figure 1 ).
Methods
Invitations were distributed by mail, email, and fax to PCPs and UROs. Participants were driven to a proprietary registration site, where they logged on to a Web page with their unique login identification linked to a validated database for direct entry of participants' responses to the questionnaire. The registration form consisted of general background information. The questionnaire consisted of four unique patient case studies.
Simple case studies SP 1, switching from short-acting to long-acting PDE5 inhibitors SP 2, performance anxiety in the transition to a new partner
Complex case studies SP 3, cardiovascular SP 4, benign prostatic hyperplasia/lower urinary tract symptoms Each of the four patient case studies had multiplechoice knowledge and attitude-based questions that had been previously validated. There was more than one correct answer to each question, participants were asked to select the one 'best' answer based on their clinical judgment and/or educational programs in which they might have participated. Answers were weighted wrong ¼ 0, somewhat wrong ¼ 2, not wrong nor right ¼ 4, somewhat right ¼ 8, right ¼ 12. Answers were also ranked from best to worst and assigned a corresponding value of 10y3, 2, 1 and 0 (10 being the best), assuming that there may be more than one correct answer to each question in clinical practice. SAS version 9.1 analysis of variance (ANOVA) model was used.
CIEF participants are defined as those who took at least one CME-certified program on men's sexual health from the CIEF website; non-CIEF participants or control group are defined as those who took at least one CME-certified program on men's sexual health from any organization other than CIEF. These groups were also further broken down by the number of programs taken.
Study participants were grouped as follows:
1. Group 1: X2 CIEF (subjects who participated in more than two CIEF programs) 2. Group 2: 1 CIEF (subjects who participated in one CIEF program) 3. Group 3: Non-CIEF (control group) Total scores for each case study, as well as the overall score for all of the cases, were compared across each of the following groups in each of the groupings below. Impact of CME on the treatment of ED R Shabsigh et al SAS version 9.1 PROC MIXED ANOVA model was used to compare total scores of knowledge questions and attitude questions across various groups by an independent consultant.
Results
A total of 120 physicians agreed to participate in this phase of the study. There were 12 women and 108 men, with an average age of 50.6 and 53.1 years, respectively. The average number of years in practice was 19.8 and 20 years for PCPs and UROs, respectively.
The distribution of participants with CIEF and non-CIEF experience is shown in Table 1 , indicating only seven participants with CIEF and non-CIEF experience.
Knowledge total score Case studies 1, 2 and 3 were each followed by seven knowledge questions, whereas case study 2 was followed by six questions. After applying the ranking system described previously, a total score was calculated for each participant. ANOVA model was then used to compare the participants with various levels of CIEF experience (groupings D and E). Results, displayed in Table 2 , demonstrated the benefit of CIEF courses in improving physicians' knowledge in treating ED. The benefits of CIEF courses were demonstrated to be highly significant (P ¼ 0.0203) when mean (s.d.) total scores for physicians with no CIEF experience 205.50 (43.38) were compared with those with one or more CIEF courses 223.53 (25.65) as displayed in Figure 2 .
To demonstrate the cumulative effect of CIEF courses, physicians with no CIEF experience, with one CIEF course experience and with two or more CIEF courses were compared. Although the results had a positive trend, due to inadequate sample size, statistical superiority of the two or more CIEF courses (mean ¼ 222.82) over one CIEF course (mean ¼ 229.00) could not be fully demonstrated (P ¼ 0.0533).
Knowledge total score: CIEF and Non-CIEF A secondary objective of the study was to compare the CIEF and non-CIEF programs to ensure consistency of the CIEF program, which is already Impact of CME on the treatment of ED R Shabsigh et al available to physicians. Table 3 provides the means and standard deviation for this comparison and Figure 3 depicts the significant (P ¼ 0.05) improvement in total knowledge scores after completion of one CIEF course. Keeping in mind the lack of adequate sample size in some cells of the table, the lowest mean was achieved when there were no CIEF courses taken (mean ¼ 175.50) and the highest score was achieved when participants took advantage of both CIEF and non-CIEF courses (means ¼ 232.86 and 226.53, respectively). Statistical P-values from the ANOVA model indicate that both CIEF and non-CIEF courses significantly improve participants' knowledge in dealing with ED patients.
Knowledge total score: simple vs complex cases There was a definite improvement in overall score as participants were exposed to more CIEF courses in general. The total score encompassing all four cases demonstrated the CIEF benefits (comparing 0 with X1 CIEF course: P ¼ 0.02; comparing 0-1 with X2 CIEF courses, P ¼ 0.05).
UROs scored higher on SP cases compared with PCPs (P ¼ 0.0039); however, as a result of participating in CIEF programs, PCPs trended toward more comparable scores to UROs; P ¼ 0.23 for SP case 2 that was clinically less complex and P ¼ 0.19 for SP case 3 that was more complex. In the other two cases, the gap was reduced; however, UROs scored better than PCPs.
Effect of specialty
It is understood that, in general, UROs are more knowledgeable than PCPs in treating ED patients. One of the objectives of this study was to explore the effect of CIEF courses on closing this educational gap.
A total of 120 physicians completed the questionnaire: 87 UROs and 33 PCPs (Figure 4) . Results revealed that the mean (s.d.) knowledge total scores were 208.82 (33.77) and 225.79 (25.77) for all PCPs and all UROs, respectively. However, with only one CIEF course, the PCPs mean (s.d.) improved to 230.22 (15.45) greater than those of the UROs. On the other hand, CIEF courses did not appear to have much effect on the UROs' knowledge in treating ED patients.
ANOVA model examining applied knowledge of ED with only specialty (PCPs vs UROs) effect in the model demonstrated an 8% difference in score and showed a highly significant difference (P ¼ 0.0039; Figure 5 ); when the model was adjusted for the effect of the CIEF courses, the significance was reduced greatly (P ¼ 0.0379). This exercise clearly proves the positive effect of CIEF courses in significantly reducing the knowledge gap between UROs and PCPs in treating ED patients.
Attitudes total score
Participants were asked to determine the frequency at which (q1) they ask their ED patients about their sexual health, (q2) they use a questionnaire to manage sexual health concerns, (q3) they engage patients likely to have ED in a conversation regarding sexual health and (q4) if they feel that ED is a significant medical condition that should be managed. Responses were ranked as previously described and analyzed. Participants' attitudes about their professional practice in general benefited from Impact of CME on the treatment of ED R Shabsigh et al participating in CIEF programs, as indicated by improvement in the average total score (Table 4 ; Figure 6 ). However, there is no indication of superiority of CIEF programs over standard non-CIEF programs, as seen by the nearly equivalent total scores. When individual attitude questions were considered, particularly for the question specifically regarding ED, a definite positive trend was observed: education does matter and does make a difference in physicians' attitudes. Another strong indication that CIEF courses improve physicians' attitudes in their daily practice of treating ED patients was when attitude total scores were compared between PCPs and UROs. This comparison was highly significant (Po0.0001) as evident from the mean (s.d.) of 8.15 (2.37) vs 10.82 (3.01) for UROs and PCPs, respectively. These results clearly indicate that PCPs are positively influenced by the CIEF courses and, in fact, score higher than their URO counterparts in treating ED patients.
Limitations
The total sample size of this study is relatively small (n ¼ 120), particularly in some subgroups of interest. Also, the comparative number of PCPs who participated in CIEF (n ¼ 23) is small compared with the number of UROs who participated in CIEF programs (n ¼ 81). This disadvantage in sample size made it more difficult to quantify the full benefits of the CIEF program on PCPs. This study was undertaken as a multiyear longitudinal study, thus pretests were not utilized at the start of the study, which made it difficult to assess participants' baseline knowledge of ED. Questions that remain are whether the interrelationship between education and clinical practice for ED or sexual medicine is inherently different from other disease states. In addition, based on these data, the precise role of years in practice and gender cannot be fully elucidated and should be explored in future outcomes research. Impact of CME on the treatment of ED R Shabsigh et al
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Both PCPs and UROs scored higher after participating in CIEF ED educational programs than those clinicians who participated in non-CIEF ED educational programs. In addition, clinicians participating in more CIEF programs scored higher than those participating in fewer CIEF programs. As expected, UROs consistently scored better than PCPs, indicating a higher baseline level of knowledge base about ED. However, this educational gap was significantly reduced in PCPs who participated in CIEF programs. The study demonstrated that PCPs who took more CIEF courses were almost as knowledgeable as UROs on the subject of ED. Longitudinal, disease-specific CME initiatives are valuable in that they positively impact the knowledge and thus the behavior of participating physicians, potentially conferring clinical benefits toward patient outcomes. Impact of CME on the treatment of ED R Shabsigh et al
